The difference between the ordinary method of renormalization'< ·of Dyson and that of the present authors deVilloped in the previous paper is emphasized. In order to darify this difference, the renormalization ·of the two-electron Green-function is investigated. The. ~roof of the finiteness of the renormalized Green~fUnction seems to be given in quite a brief way. It is the e'ilsential point in this proof that there i~ no ambiguity in the order of integration appea~ing in course of calculation-of Green· functions.
Introduction
In our previous paper 1 > the renormalization of one-body Green-function 2 > was investigated by using a method slightly different from the usual one. 3 HJ 5 J 6 J That is, in place of taking into account the so-called "b-divergence ", the transformation (a) was introduced, where the primed and unprimed quantities stand for renormalized and unrenormalized _ones, respectively. In this transformation, the last one, the renormalization of the elerrientary charge, is characteristic of our theory and zl appearing in this charge renormalization plays the part for z1 arising from the " b-divergences ".
In order to make clear the situation, let us consider, as an example, a ,grAph of the type of electron self-energy.
In the ordinary Dyson-Feynman method, the expression corresponding to this graph contains in general overlapping integrals, and since sub-integrals contained in this expression do not uniformly converge, the result that will be o~ined-?epends essentially on the order of integration.
To integrate the multjpie integrals symmetrically with respect to both vertex parts a and b gives rise to the " b-divergence ". (Fig. I) Thus the expression ~ * corresponding to the electron self-energy can be written as
where A and B are divergent constants and C(k) is the finite part.
On the other hand, in Schwinger's theory of Green-functions ~* has the expression From the view-point of the theory of Green-functions, however, these integrations should have been performed before the last integration with respect to l is done. Thus the order of integration is automatically determined and there occur . no overlapping integrals in this ·theory. From these situations, it comes' out to be unnecessary to take into account the "b-divergences." Accordingly, in or~er to eliminate all the divergences (except the divergences~of the perturbation expansion) within the frame work of the theory of Greenfunctions, it seems indispensable to introduce the renormalization of charge constant instead of taking account of "b-divergence ''. In fact (c) is rewritten as 2J*__:
Under the assu~ption, that G', @' and T' were already proved to be finite, the integral
has the nature similar to the integral
and the result after integration is
From the arg1,1ment stated up to now, one can easily conjecture that the renormalization of e 1 , plays the part for the effect of "b-divergence ". To clarify in more detail the difference between the ordinary method of renormalization and ours, let us consider another example, i.e. the two"electron problem.
( 
respectively, after the renormalization. From this fact one can easily see that the part of the two electron Green-function corresponding to the disconnected Dyson-graph and that corresponding to connected graphs can not be renormalized in a unified way, but rather should be treated separately.
In the present paper it will be shown how to renormalize many-electron Green-functions by dealing with the simplest case, i.e. the two-electron Green-function 5 '. In our proof of the finiteness of Green-functions, it will be the essential point that there is no ambiguity in the order of integration. §
Preliminary considerations
The Green-function of two-electron problem is given by
In these equations G, @, and r are the unrenormalized functions in one-electron problem whose definitions were given in § 4 of U. S. I.l'. I is the proper interaction kernel in two-electron problem. 2 > 5 > By substituting (1 ·1) into (1 · 2), it reads as • By using. the iteration method, (1 ·1) is easily solved in a form as ""
The graphical representation is given in Fig. I · 2.
(1· 3)
Now it will happen that this graph is divided by broken lines, as shown in Fig. 1· 3, into several pieces with actual electron-and photon-lines in both ends. However, the case where electron pairs are created (c.f. Fig. 1 .5) will be excluded from our consideration if the incident energy is not enough to create actual pairs, and the case where actual photon-lines appear (c.f. Fig. I·4 ) can be left out of our arguments by virtue of the fact that the quantity corresponding to the graph Fig. 1 
where b is a constant to be determineq later. Now let us postulate that eiJI satisfies an equation of the same form as that of eu and define it as follows :
then we can easily see that ew will be finite if K' be finite, because all the primed quantities of one-body problem were proved to be finite in U.S.I.. Therefore, we shall show the finiteness of }('. .
By using (2·1) and (2·2), (1·3) becomes

aT. K'=-!_e' 2 r""F'"@ 'G'xG'-ie' 2 r""G'
. K'
where aN I a}' stands for the functional differentiation of the " right-graph " only and aLI a}'
that of the remaining part, so that (JRji!J' adds a bridge to this graph, but aT.jij' does not.
In the first place, we show that ( 3 · 5) has the following solution
Proof: Substituting with (2 · 7) into the second term of the right hand side in (2 · 6) 1 , we have
aT.
..
Therefore, the right-hand side of ( 2 · 6) , is
Since F', @' and G' are finite, ( 2 · 7) is evidently finite.
In the second place, we consider (2 · 6) 2• Here we expand K .. ' in powers of e /;
"'
Substithting (2 · 8) into (2 · 6) 2 and comparing both sides of (2 · 6) 2, we get the following equations: 
then in the right-hand side of (2 · 9), the first term is finite on account of this assumption, and the second term iS. also finite, because its. graph is given by such one as In the right-hand side. of (2 ·10), th~ first and second terms are finite by virtue of (2 ·12) As already emphasized in the introduction, the order of momentum integration in (2 ·10) is determined beforehand from the view-poiJJ.t of the theory of Green-function. As an example, let us consider the integral corresponding to Fig, 3 · 2 . This is written as
where
By using Feynman' s method of parameter integration, it can be proved that F is O(l-2 +")(1 ~a> 0) for suffi.ciebtly large l. (c.f. Appendix A). Thus it is easily seen that (2 ·13) converges. Similar consideration is also possible in the case of Fig. 2 
